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START: Init (n: nodeld, g: neighbor graph; tt: set of pairs of parameters (i.e., conversion table)) 



EXECUTE Mirror( n,g) TO MIRROR ALL ANCESTOR NODES OF 
n ON NEIGHGBOR GRAPH g (SEE FIG. 3F) 



FOR EACH NODE n' SUCH THAT Related(n,n') AND Requested(n',p',a,g') 
AND PARAMETERS (p/) IN SET OF PARAMETER PAIRS tt 



EXECUTE Mirror(n',g) TO MIRROR ALL ANCESTOR NODES OF 
n' ON NEIGHBOR GRAPH g (SEE FIG. 3F) 



302 



304 



306 



SEND Request(n',p',o) TO NEIGHBOR GRAPH g (SEE FIG. 3D) 




310 



FOR EACH PAIR OF PARAMETERS (p,p') IN SET 
OF PARAMETER PAIRS tt 



308 



312 



STORE PARAMETER p, KNOWN AT NEIGHBOR GRAPH 
g AS PARAMETER p', IN CONVERSION TABLE (i.e., Translate (g,p,p')) 




376 



SEND Connect(n,tt) TO NEIGHBOR GRAPH g (SEE FIG. 3B) 



374 



.378 



END 
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START: g: Connect (n: nodeld; rh set of pairs of parameters (i.e., conversion table)) 



FOR EACH PAIR OF PARAMETERS (p /P ') INSET tr 



372 



STORE PARAMETER p', KNOWN AT NEIGHBOR GRAPH 
) AS PARAMETER p f IN CONVERSION TABLE (i.e., Translate (g,p',p)) 




376 



FIG. 3B 



START: g : Open (n: nodeld; In: set of nodes} 



373 



FOR EACH NODE n' IN SET OF NODES In 



320 



STORE IN RECIPIENT GRAPH NODE n, 
WHICH IS AN OFFSPRING OF NODE n' (i.e., Parent(n,n')) 




322 



NO ^ LAST NODE 
IN SET In? 



FIG. 3C 
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I START: g. Request (n. node Id, p.poramefer, a. aspect) 







STORE IN RECIPIENT GRAPH THAT INFORMATION HAS BEEN REQUESTED BY NEIGHBOR 
GRAPH g ABOUT ASPECT a OF PARAMETER p AT NODE n (i e , R 6 quested( n,p,a,g)) 



332 



O iu 



FOR EACH NEIGHBOR GRAPH g' SUCH THAT Translate(g\p,p'}=TRUE 
(I.E., PARAMETER p IS KNOWN AT NEIGHBOR GRAPH g' AS PARAMETER p') 
AND SUCH THAT g'± g (I.E., NEIGHBOR GRAPH g' IS NOT ORIGINATOR GRAPH g) 



EXECUTE Mirror{n /g ') TO MIRRORALL ANCESTOR NODES OF 
n ON NEIGHBOR GRAPH g' (SEE FIG. 3F) 



334 



336 



SEND Request(n,p',o) TO GRAPH g' 
(I.E., PROPAGATE REQUEST TO NEIGHGOR GRAPH g') 




FOR EACH NODE n' SUCH THAT Relaled(ri,n') AND Asserted(n',p,a,t,u) 
AND NOT Corrtains(u,g) AND Tronslgte(g,p,p'} 



342 



25^ i 



EXECUTE Mirror(rT ( g) TO MIRROR ALL ANCESTOR NODES OF 
n' ON NEIGHBOR GRAPH g (SEE FIG 3F) 



STORE GRAPH g IN THE SUBSET OF NEIGHBOR GRAPHS u 
(WHERE u IS DEFINED IN FIG. 3E) Contains M) 




344 



SEND Assert(n',p',o,t) TO NEIGHBOR GRAPH g (SEE FIG.3E) K 

T 



346 



348 



FIG. 3D 
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r 



I START g: Assert (n nodeld; p- parameter, a aspect, t term) | 

~~ CREATE AN EMPTY SUBSET OF GRAPHS u 
TO WHICH ASSERTIONS ARE MIRRORED 

I 

STORE IN RECIPIENT GRAPH THAT TERM t HAS BEEN ASSERTED ABOUT ASPECT o 
OF PARAMETER p AT NODE n, AND THAT THIS ASSERTION WAS PROPAGATED 
TO THE SUBSET OF NEIGHBOR GRAPHS u (U , Asserted{n,p,o,t,u}) 



352 



354 



STORE NEIGHBOR GRAPH g IN THE SUBSET OF NEIGHBOR GRAPHS u 
(i e, Containing)) 



FOR EACH NODE n' AND NEIGHBOR GRAPH g' SUCH THAT Relate^') 
AND Request&dXpAgT AND NOT Contains!^) AND Translote(g,p,p') 



358 



r 



EXECUTE Mirror(n,g') TO MIRROR ALL ANCESTOR NODES OF 
n ON NEIGHBOR GRAPH g' (SEE FIG 3F) 



V 



SEND Assert(/,p' ( a,f) TO NEIGHBOR GRAPH g' (SEE FIG 3£) 



STORE NEIGHBOR GRAPH g' IN THE SUBSET OF NEIGHBOR GRAPHS u 
(ie,Contains(u,g)) 




366 



362 



364 



FIG. 3E 
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| START: Mirror(n:nodeld ; g : graph (i.e, neighbor)) 



« f 



o 

o 3= 

Q CD 



3- v 



£2 ^ 
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DEFINE A NEGOTIATION PROBLEM STATEMENT HAVING A PLURALITY 
OF INVOCATION PATTERNS INSTANTIATED BY A PLURALITY OF PARTICIPANTS, 
THE INSTANTIATION OF THE INVOCATION PATTERNS 
ASSOCIATING CORDINATOR PARAMETERS TO PARTICIPANTS PARAMETERS 


402 








DEFINE A COORDINATOR AND PROVIDE IT WITH (1) THE NEGOTIATION PROBLEM STATEMENT AND 
(2} A MAPPING FROM EACH INVOCATION PATTERN TO THE PARTICIPANT WHO INSTANTIATED IT 


404 






406 


CREATE A GRAPH AT THE COORDINATOR THAT REDUCES TO A SINGLE ROOT NODE \^ 



HAVE THE COORDINATOR CONTACT EACH PARTICIPANT THROUGH ITS 
CORRESPONDING INVOCATION PATTERN TO PASS IT- 
(I) AN IDENTIFIER TO THE ROOT NODE OF THE GRAPH AND 
(2) A MAPPING BETWEEN THE PARAMETERS OF THE INVOCATION PATTERN AND THE 
COORDINATOR PARAMETERS ATTACHED TO THEM IN THE NEGOTIATION PROBLEM STATEMENT 



,408 



CARRY OUT THE NEGOTIATION BY HAVING THE PARTICIPANTS BUILD THEIR 
NEGOTIATION GRAPHS STARTING FROM THEIR ROOT NODES 
BY INVOKING NEGOTIATION PRIMITIVES THROUGH THE COORDINATOR 



HAVE THE COORDINATOR INFORM EACH PARTICIPANT OF CHANGES MADE TO ITS 
NEGOTIATION GRAPH BY THE OTHER PARTICIPANTS, THE COORDINATOR DEFINING A NETWORK 
OF NEGOTIATION GRAPHS WITH NEIGHBORING GRAPHS HAVING A LINK WITH A CONVERSION 
TA8LE THAT MAPS SOME OF THE PARAMETERS USED IN ONE NEGOTIATION 
GRAPH USED BY ONE PARTICIPANT INTO SOME (OR ALL) OF 
THE PARAMETERS USED IN THE NEGOTIATION GRAPH OF OTHER PARTICIPANTS 







DETECT TERMINATION OF THE NEGOTIATION 
BETWEEN PARTICIPANTS TO END THE NEGOTIATION 



470 



412 



414 



FIG. 4 
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C=lnit(AQ ^|ob=J} # 0) ; C:lnit(AQ,{|ob=J4obl=J1 / iob2:J2},0), C=lmr(A1 # {JobtJl >,Q) ; C:lnir(A2,{job:J2},0) 



502 



Al— CRequesttO^ll^cos^dat^size^olor}); C— AO.Request(0,jobl,{cost,date,size,color}) 
A2— CRequesf(0,J2,{cosr,dare,size});C— A0.Request(0,job2,{cost,dale,size}) 
AO — C.Req uest(0, Jl , {cosr,dale,size } ), CRequest(0,J2,{cost,dale,size}), CRequest(0,J,{cosr,dote,size}) 
C — AO'.Request(0,job,{cost,dare,size}) 



504 



AO'— COpen(l,0), C.Open(2,1), CAssert(2,{J.s?ze=50 r l.cost< lOOJ.color-b/w}), C.Ready[2) 
C— A0.Open(l,0),A0.Open(2J) / A0^sert(2 / {iob^ize=50,pb.cost<100 / iob.color=b/w}) 
AO — CAsserl(2,{Jl.size< 50,Jl.cosl< 100}),CAssert(2,{J2.size<50,J2.co5t< 100,J2.color=b/w}) 
C— Al.Open[l,0), A1.0pen(2,l), Al JVssert(2 / {[obKsize < 50,|ob1.cost < 100}) 
C — A2.0pen(l,0) / A2.0pen(2,l),A2.As5ert(2 / {iob2.size< 50,job2.cosl <100,job2.color=b/w}) 



506 



AI — COpen(3,2), COpen(4,3), CAssert(4,{Jl.size=15}) 
C — A0.Open(3,2), A0.0pen(4,3), AO.Asserr(4,{jobl.size=15}) 

AO — CAssert(4,{J2.size=35}) 
C — A2.0pen(3,2), A2.0pen(4,3), A2 JV$sert(4,{ fob.size = 35} ) 



508 



Al — C0pen(5,4), C0pen(5a,5), CAssert(5 a ,{Jl.dote <5}) 
C — A0.Open(5,4), A0.0pen(5a,5), AQ.Assert(5o,{job1.dofe<5}) 



570 



A2— C.Open(6,4),C.Open(6o,6), CAssert(6o,{J2.cojt=50 ( J2.dote< 4}), CQpen[6b,6), CAssert(6b,{J2.iost=3Q,J2.date < 7}) 
C — A0.Open{6,4), A0.0pen(6a,6}, A0Asserr{6a r {job2 cost=50,job2.date < 4}), AD.Open(6b,6), A0Assertt6b,{iob2 cosr=30,job2.date<7}} 

AO — CAKert{6a,{]l .cojf < 50}) f CAssert{6b,{J1 c«t< 70}) 
C — A1.0pen{6,4), Al OpenjM, A1.0pen(6b,6), AUggtjfajjob cost <5Q», Al^^b^pb.cost^ 70}) 



5 72 



Al - C.Assert(5a,{Jl.fost<50,Jl.dare<8}),C.Open(5b,5), Ussert(5b,{Jl.cost<20,10< JUate< 15}) 
C — A0.Assert{5o # {|obl .cost <50,jobl .date < 8», AO.OpenfSb^), A0.Assert{5b,{ jobl .cosr <20J0< |obUate< 15}) 
AO - C.Assert(5a,{J2.cost< 50}), CAsserl(5b,{J2.casr <80}) 
C - A2.0pen(5,4), A2.0pen(5Q,5), A2.0pen(5b,5), A2Jbsert(5o,{|ob.cost < 50}) f A2.Assert(5b i {job.cost <B0}) 



574 



AO - CQuitfSb^CQuitlda^COpenlZ^Sa^b}) 
C - Al .Guil(5b), A2.Quit(5b), Al .Guit(6a), A2.Quir(6a) 



FIG. 5 
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106B 106A 106C 

/ / !gg / 

7080 acceptl(iob=Jl) split(job=J, jobl =J1, job2=J2) V accept2(job=J2) 

>— a- — ^ ^ — . . 1 088 ; — " — ' 



job.siza = 15 | 



T2^ 



r I 

\ 

3 I 

jTrjob.sizB -15 i 



T3S 



! job.SI2B = 15 I 



I job size = 15 I 



job1.size=I5 | 



X 



|0bl S!2B = 15 

|ob2jize=35 



job1size=15 

|ob2.SiZB=35 



I 




job size=35~| 



FIG. 7 
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